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[tmm 1 1 

?ilK'&#7&^'b=fc^#*t<7)^Mt;, ^^^< 4>T i CNMi:A 1 2 0 3 HI t 
«NO«^itC/N7{)^ mUA 1 2 O3 MiBijOft±^tCfiML-Cl . 5^C/N^4T'* 

i>^mmitT i CNM^, i^-^^m^LT i c^m'^rmiziiimiLx o . 2^c/n^o. 

HUieM^m-ftT i ClimtmtiA l 2 O3 ii<7)F^t; (Xi (CxNyOz) x + y + z = 

mummmitT i c Nm<7)mm^ t n tc^ti-^^^m^bT i c i^m<Dmm^ tc (nit tc 
Iff 5 1 

HUSET i CN)iilC;|3V^-r, Hdfe^^^S'fbT i CNM'^'OiS^^T i CN^B^B«0^*^|gB^aipi5e»-' 
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0 0 3 -3 9 7 3 1 1 ^-v! 1/ 

[0 0 0 1 1 

[0 0 0 2] 

■t^i y 7s^(Dmucommiiz^ t i cm. t i nm. t i cNM^i^/A 1 2 0 3 

10 0 0 3] 
[0 0 0 4 ] 

-^C-e. mWflcmnzii. mViT l CNISh^ (liSJjScRT i CNISb^h) 75-1^7^^ T i c 
[0 0 0 5] 

ifc, #lt:fci^2 m^T i CN^H^a (Itl^R^RT i CN^B^a) ^i-fb^-SjT i CN 

M<7)^*C tM*N tOit^^^x.fc«^t L> ±m (A 1 2 03 M) ffiiJ^M*<^^>frS: 

[m^:^m 1 ] 3 2 3 0 3 7 2 ^{^m 

im^:^M 2] #^2000-158205 -^^^ 
[^B^(7)|i^] 

[0 0 0 6 1 

^(O^§^&^iz±^tj:^0^i}^:^^^^:h X n ^j:Wmi<zisy^^Xii. mmt LXT i CNMtA 1 2 
[0 0 0 7] 

tfz. '^WfXm2(7)Xo tCA 1 2 0 3 Mffl^M^^^MO^v^T i CNM-T^^^^ 
^ )\^m^ (FCD#) iiT^)oT^>ISglJltOt4tg/N'^-y^liJ:o 

it^i4i:it^tH4tc:^#^f^s^#£^ A 1 2 03 m(Dm:W-iim < ^£ i> tws^n^(^^'T 
ti. ij^smtj^'t i cnmi^^i!bxmn.Lxmni)mn!iLxLt^^-MM\.zmm)^m=T-ti>t 
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#M 2 0 0 3 -3 9 7 3 1 1 ^- v : 2/ 

[0 0 0 8] 

iil-$f€tt:^^'fi=^$tL-l)^glJ#fi^tCi3V>Tt. ^^LT«*t-T i CNI^-A 1 2 O 3 
14 ^ ^i- ^ iiJX ^ iitti- ^ C <t * -2> o 
[0 0 0 9 1 

*I&W#{±, ±iEii®U*=j-L, -St^t^ffilCT i CNMt A 1 2 O3 J^i:mi<zmi'1r/zmK 
^ MM ?r ^ glj I is V ^ r ffit »Sf€tt ^ tl ^ T iSt ^ ^ :^ ft o V ^ T 

CNI^B^Bt-r^i: i: ^ti. (lulEA 1 2 O 3 M) ilJJ tci . 5 ^ C /N ^ 4 Tab -S^* 

m-fbT i CNM^. (®*t) fflt^O. 2^C/'N^0. 7 -C'^^a^sftT i C NM 

^tim.-ri>mj^tLtzo ^intcio-c. igMijuiijt;i3v^r(±«*t-T i cnm-a 1 2 0 

T i CNM(c*tLr«:ig>t#*:^J^*-r-l>;^w*:>H, >^^m'fLT i CNMt a 1 2 O3 Mi: 
o#MtcTA 1 2 O3 MTi^'^-r^^^tiPJ^LTtO ^9 ^'^^^^-^irXrOi-'S^iitCctoT 

®«^n^iix-r^ -1 t75^'T'# 'e<7)/ci6tc. A 1 2 03 m-h^ji:m.mK^tz^xmmLfzn 

Os mi)mmLtzmzm-^\^xm^'n>Rm'mitT \ cNM^i^v^jiiitiSi€t4^*i-'&^i: 
i)-h. m^m.m^^'^'y y X -ox A 1 2 Os momi*7&w< ^oT^iKi^SMoit^ji 

14;^Mg:T Lfz^ . A 1 2 O 3 MoMI¥>5^~^ < o T IMKIS^S)iiOitJtl€tt/6^'®T L fcif^ 

-e^). ^tt^ff^i- ^ ^ <h < , n-ofzT \ ci^m-h^ii^^-LX't^'^x^tzmmnmixrfm 
xm^^^^m-t^^t^^^Lfzo 

[0 0 10] 

wm^i^"^. mmwm^i^. ^hizu^tihmmwmtmmwmt^m.^^iy^fzm^w 
m^mzii\.^xm.zmnx^^. mutzmf^n^^ xv^wxm^^^^Lxm^ ^wmt. 

[001 n 

T i cNMt A 1 2 03 mtim^k^mMj^Lfzmm^^mm^McmL. buIet i cnh^^^ 

^i:i:^J>(;, T i CNm<DmmC tmmN(Dmf&itCX'Ni}K mrlEA l 2 0 3MfflO«_h 
1. 5 ^ 4 X^^ RmmitT i CNMt. M^^m-fbT i CNMO 

Tmizitmir^ 0 . 2^c/N^o. y-e^^M^WftT i CNMi:. <:0^t^i:|:C/N<7) 

[00121 

CZX\ ^mm^itT i CNM^lA 1 2 O3 m(OmiZ (TI (CxNyOz) x + y+z 

= 1, o^x^u o^y^i. o<z^i) (D^mm^^^^^^^t^^. RmmitT i 
cNMt A 1 2 03 m<^wmx(DHmtsi:mmit^'t^ :i tf}^^x^ ^ t ti>iz^ a 1 2 o 
3 m'p<7)A 1 2 03 (D^^nmM'^ a-Ai 2 03 t L^-r\^^fzi6. wK^mm^i$^t lx 
<oMfmmtiixmixmi^^Mi^^fzi6izmt lv^o '^is. mmm^^a 1 2 03 o^b^h 

«iiO=t/i>-e. a-A 1 2 O3 {4i«-£-e^S-e^i9i^fi#ttti®tL'2. tv^^gpjf^^Oo 
(0 0 131 

i/i. HfflEA 1 2 O3 M<7)»<^75«1 ~ 1 0;£/m, T i C NMc^jfeW^^J^^S - 1 5 mT* 
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[00141 

^hiz. mtimmmitT i cNrnf^m^ t n Kn-ri>^mMitT i cNm(om^ t c 75^^ 

[0015] 

$fbtc(±. BufST i CNMTi^ mm^mmitT i CN)iit><7)^;|:^T i CN|SB^H<7)ipj^j|S 
[00161 

±IE^I|B^0^1ilSS^ilJIA(±> #*t«Mt3T i CNM^A 1 2 O3 mimiztmfz 
mm^mmiziix^^X^ T i CNM^##i:<7)|^Mtc*tL-CMii:^:^f^tc^SL7t:^;|iiT i 

cN^^^t-r^h t tiiiz^ mtiA 1 2 03 mmizi. s^cxn^Ax^^^mmitT i 

CNM^. T^tCO. 2^C/N^0. 7 -t^-^)^M^m<(:T i C N|lI^@£i--2, ^ i J: o 

iiM^:uiijtcj3v^TW-T i cNfli-A 1 2 0 3 mmxmmw.mm^mm-t ^ :i t ^j: 
< ^i.^itiSi€i4^ii»-c-^^o ^Tt:. mmm\\i<zid\^^x. m^mm^i<zi^^^j:mm:^mn 

mmm^Z:fy^^-':,fzt^Xi>. RmmitT i CNM^ a l 2 O3 JlitOl^MtCTA 1 2 O3 

2 0 3 ^ i)^rumM \z^fz^xwm\.fzy) . m.'mm.m^m^^ y tr >vLtz^wmLfz^ 
'^z,:LtimitX'^i,. AI2 oz mi^mm.Ltzmzn'^LtzRm'miti: \ 
mi>M^mmm±'k^-t^z.t:h-ib. m^mm^^yy^^zx^xA 1 2 03 ^(omw-i}^ 

[0 0 171 

^t>^fz^M^mmm^izis\.^x. mtifzmmniiisxz/mxmi^i^»^=hi><Dx$>^. 
{^m^mm-t^fzib(Dm:Bi<7)fm] 

[0 0 181 

^mM<7ymMw.mwmj:Mc<r>-miz^^^xmmi-^o 

[00191 

^#&H.g<7)OTMS^DiijxB, (j.:jlt> M^^zxMtmiTo ) {i> ^<b^>^*;^f-> (wc) 

m.i<£fiZ>'pti: i tii \m.i}^hti:Z>W.V.^^^ Y (Co) i3 i O^V S Tt: l± - -y ^ ;^ (N 
i) O^^^^MTj^i^^^lg-^ffiUTl^^^-iir/^^SJI^^, tfz^imt^^y (T i C) ^ 

Rmit^^y (T i CN) ^^A.xmm'^m.mA a. 5 a. 6 2im^m<^mm. m.im 

^fjfi- y^;^ (N i ) <Dmm,^mii^hJiZ^^^^m\ZX':^^^^ttz^-ji yV^ ^hKi^i 

, ^'^-v^ > KS'Mis#. tL-^^Bm.itmm (cbn) K^^#:^cD^MK^^5&^<b^-i>^*t 

[0 0 2 01 

■^^m\.z^fi\t. m^^mmt lt. ^j^^ < t i>^mit^^y (t i cn) mtT)i^< 

i- (A 1 2 O3 ) ^i: ^JilM^^m*ffML7^ctt^75^f>'t . T i CNm:^mU t<7y^mi>zH 
LXmW:^j::fJ\^^Zf&^tfzmitT i CN^^m^^h^J:^ t t>bl^Z^ T i C NliicT)^^ C t M 

*N<7)^i^jtc/N75^ iuffiA 1 2 03 mm<Dm±miziimir^ 1 . 5^cxn^4x^ 
^^mm^tT i cNi^t. m^mmitT i ciim<r>rmiziim-t^o. 2^c/n^o. 

7 x^zmmmitT i c^mt. <7)mf&itcxN<Dm^j:^ 2my:x±i<zxmj&Lfzz t:^^± 
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[0 0 2 1 ] 

±fS«^tCJ:or. mUtT i CNM (^«MftT i C Nl^tM^MftT i CNM) i: 

A 1 2 03 mm(r>mm^'m^i\^±.^^. ^^oa 1 2 03 ^o^^:^^:iiiE'ttsffl(c^jp 
-ei^o ^fbic, ^(7)f^, A 1 2 03 m-^mmLfzmi^iymLminLfz^mmitT \ c 

J: W^tS14 ^ ^ X A 1 n o 
[0 0 2 2] 

*|§H^OT i CNm (^^sfkT i CNM. M^sfbT i CNM) fi. WnW-W. 

*i^T i CN^^75«3 0M«%i^J.T<7)#J^T-M^L;tM^H-e*oT^<tv^o 
10 0 2 3 ] 

s Tt:. mmmitT i cnm<7:>/?<^ t n ^zn-t ^ ^mm^itT i cnmoi?.;^^ t c c / 
tNOit^-eo. 8-1. 2x-^^zti)K mmn. mxmii<Di^^(D/<^ y7.^mmit 

[0 0 2 4] 

$fbtc. T i CN^tA 1 2 O3 mmMC. T i N)^. T i cm. T i CNOM. T i 
COM. T i NOMOgf^O-ibiifftL^^-'t < <!: ^ 1 ® 75^~^i arv^T ^ J: < ZtiizX-^X 

mm<7)>^m^mm-r^m<^M^'S:i>fz'(t^zti>x^^o ^fbn, TiCNM, AI20 

[0 0 2 5] 

14<7)®:T^|5* C7tie>^'fk^5' > (T i N) ^ («T^) iW.mir^ZtiimtL\^^o tfz 

o 

[0 0 2 6] 

ttz. A 1 2 O3 M<7)X®tc. ilRI^^SM<7)^M« i: LTT i (M) ^f^i^^-T-i* 
[ 0 0 2 7 ] 

^l&B^Ki^ffl^n^ A 1 2 O3 LT(±, ^B^B^iit75^^aSt:-^.^^<h75^'MS L 
v^o L-f)^L. aS^B^H^jt^^oA 1 2 O3 {4^n/cii-Jt^tt^#o;{)^ T i CN!^4 t 

<7)'ft«:'3f±@«t;g?< ;^*)^i-v>o -e^-e. A 1 2 O3 li(7)T®tcf5M-r-g>M*S'f{:T i 

CNMcO^i^fiT-iliifiO. 5- 1 // m i" C <!: tJ^^M i Lv^o 
[0 0 2 8] 

taH. A 1 2 O3 aM^B^Httitti-^Jt^tzti, T i CNMt A 1 2 O3 M^Of^ 
UO. 2 mmTOT i C OS. T i N 0@ f fwti T i C N 0SOV>-f ^Kt&^J: 0 4» W 

[0 0 2 9] 

tfz. A 1 2 O 3 M<7)g/¥^^^ 1 ~ 1 0 m. i|f 3~8//m, $fbt;3. 5-7;tim-e 
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[0 0 3 0] 
[0 0 3 U 

« (cvD) mizx^xmm&mm^j&m-r^o w^mr i cnii4 <7)^M^ft«±. iiuxtdr 

> KJZ^tf':^m.J^ti LT. -f$:a%t:-T i C 1 4 ^ 0 . 1-1 Omn%. N2 ^ 0 ~ 

8 0#m%. CH4 0 - 0. l^m%. CHs CN^'^^0. 1 - 3 ?S 

7&^'H2 ^'^3i^^^'2>?l^#X=^il3iLT;Kt&^-V^^^rtt;#AL> 8 0 0 ~ 
llOOr. 5 - 8 5 k P a tcr^)Ei-^o 
[0 0 3 2] 

T i CN)M<7)«^Jt 1 . 5^C/N^ 4 <7)>^^MfbT i CNfli^^Mi-'&tCfi. CH3 C 

N^^r^^o. 9-3. oi$-m%i<zL. ii2 ^^^3 0- 4 oi$.m%iz-r^o m^ito. 2 

^C/N^O. TOM^M'fbT i CNM^^Mi-^t^ti, CHs CN:^'>^?rO. 1-0. 
7mn%. N2 ;^fX^ 3 5 - 4 5#:|S%{C-r.5,^ t-Cp^pTH^-e^^o 
[0 0 3 31 

iCT% ±fE^M^<^o^ EfL<:«r;^4'<7>CH3 C N#;:^<7)#J'g-7{»^'0 . l^tt%J;t) 

{i^-Ki:\^'LmViT i CN^^mizm&^^^Zt:^^X^-r^i:^^^Btfj:^o ttz. JifBStt> >^7- 

o T i CNM^r^Mi-'&P^O^MfiJ^^S 5 or- 1 0 5 0 rofgHTii^i- ^ 

^.hizj: T i CNMif'fT^^tJtT i C NeT-O^H^aipg^^x ^ Cl i: 75^'-e i ^ o 
[0 0 3 4 1 

-g-LT. ^l&B^lc itL{S\ ^1^^^. A 1 2 03 M^^Mi-^o A 1 2 03 MO^M:^ 
LXii. A 1 C 1 3 ^ 3 - 2 0 mM%. H C 1 >^"^ ^ 0 . 5 - 3 . 5 mn%. C 
O2 *'X^0. 0 1-5. omi%. H2 5:^*^^0-0. 0imM%.n^:^^H2if:^ 
^^hfj:^m^^if^i:m^\ 9 0 0- 1 1 0 0*C, 5- 1 0 k P a t-t^iZX ^^mx^^ 

o 

[0 0 3 5] 

tfz. T i Nm^^M-t-2)(i{±. R};E^if7.m.^t L-CT i C 1 4 0. 1 - 1 0 # 

N2 0 - 6 0^«%. ^>)75^'H2 :^';^75^^^:-2>?l^>^'>^^]lK^PSLTRS 

■f-^ >/s|*iti^AL. -f-^^/N'l*!^ 8 00-1 100 1:> 5-85kPa i: -TtLtf J: v^o 
[0 0 3 6] 

^hiZ^ T i CNOM, T i com. T i N Ofll^^Mi-'S. tC(±, T i C 1 4 0 
. 1 - 3^^m%> CH4 0 - 1 0#:W%. CO2 0. 0 1-5#:«%>N2 

;^7"x^ 0 - 6 o#«%. ^»)75^'H2 :^r>^;5-^=t^?M^:^rx^;ii^i:pliLTS:S^-^>/N'i*i 

tziiAL. 8 0 0-1 100 *C. 5-85kPa t-TtiiiXy^^o 

[mmm 1 1 

[0 0 3 7] 

W-mimi. ^ fxm<r>m\.9y^:^7-y (WC) t^*^*^ LT, TOtSS 1 . 2;«mO 
#Mrr/s-;uh (Co) 6 Km:%, ¥^^*itl2. 0 // m<7)^ft^ ^ > (TiC) 

^0. 5K»%. T a Cf^*^ 5KM%0*iJ^-er^tjn, rl^L-C. ^^v^/Sff^liJ: f^^OiU 
X^rffm (CNMA 1 2 0 4 1 2) tl^f^Lf^f^. >^M^i&L, 0. OlPa 

tfOK^tf. 1 5 0 0*CT-lB#raM^LTjg?I'^#^f^^L/::o 
[0 0 3 8] 
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6/ 



imi] 



tat 7^ 


Mai} AfflfiE 






CO 


1741 
tt 73 

(kPa) 


TiNI 


TiCl4:0.5.N2:33.H2:SI 






900 


16 


TiCNI 


TiCU:1.0.N2:40,H2:SI 




0.6 


870 


10 


TiCN2 


TiCl4:1.0,N2:40.H2:^ 




0.6 


1010 


50 


TiCN3 


riCl4:1.0.N2:30,H2:SI 




1 


870 


10 


TiCN4 


TiCl4:1.0,N2:30.H2:SI 




1 


1010 


50 


TiCNS 


TiCl4:2.0,N2:35.H2:^ 




1.5 


860 


10 


TiCNO 


TiCl4:0.7.N2.:5.CO2:0.01 .HjiSI 


4 




1010 


10 


AI2O3 


AlClj:! 5,HCI:2.CO2:4,H2S:0.01 Mzi^ 






1005 


6 


TiN2 


riCl4:0.5.N2:44»,H2:SI 






1010 


80 



[0 0 3 9] 
I«2l 



No. 




TiCNiS 








AljOjIHtD 

«3&:^(N) 










TiNI 

(0.5) 


TiCNI [0.3] 
<0.45>(4.O) 


TiCN4[0-83 
<3X4.0) 




Ti<5N0 
(0.2) 


(3.5) 


riN2 

(0.2) 


40 


2 


TINI 
(0.4) 


TiCN4[0.8] 
<3>(2.0) 


TiCNI [0.3] 
<0.45X3.5) 


TiCN4{0.83 
<3>(3.5) 


TiCNO 

(0.5) 


AljOa 

(3.0) 


TiN2 
(0.3) 


40 


3 


TiNI 

(0.5) 


TiCNl[0.3] 

<0.45X4.0) 


TiCN3[0.33 

<3X4.0) 




TfCO 
(0.3) 


AljOa 
(2.5) 


TiN2 
(0.2) 


30 


4 


TINI 
(0.2) 


TiCN2[a8] 
<0.45>(40) 


TiGN4[0.83 
<3>(4.0) 






AI2O3 
(2.8) 


TtN2 

(0.2) 


40 


5 




T1CNUO.3] 
<0.45>(2.0) 


TICN4[0.83 
<3>(6.0) 




TiNO 

(0.5) 


AljO, 

(2.5) 


TIN2 
(0.2) 


40 


6 


TiNt 
(0.5) 


T1CNUO.33 
<0.45X6.0) 


TiCN4[0.83 
<3>(2.0) 




TICNO 
(0.3) 


AljOa 
^4.0? 




40 


♦ 7 


TiNl 

(0.5) 


TiCN5[0.3] 
<0.5>(8.0) 






TiCNO 
(0.5) 


AI2O3 
(3.0) 


. TiN2 
(0.2) 


60 


» 8 


TiNl 
(0.5) 


T»CN3[0.3] 
<3>(4.0) 


TiCN2[0.8] 
<0.45X4.0) 




TiCNO 
(0.5) 


AI2O, 
(3.0) 


TIN2 
(0.1) 


50 











[0 0 4 0] 

[0 0 4 1 1 

mmmmm) 
^mm : 9 ^ )\^m$k^ - ( f c d ? 0 0 ) 
xB^f^ : CNMA 1 2 0 4 1 2 
mmm : 2 5 om/^ 

^'OMS.'.O. SSmm/rev 
Wn^^ : 2 mm 
Wmmm : 2 555- 

mm : 9 ^ )umm 4 ^mit^ v-yu (fcd7oo) 

XMfm : C NMA 1 2 0 4 1 2 
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#11 2 0 0 3 -3 9 7 3 1 1 ^-i^ : 7/E 

wmmm : 2 o o 

it ^ iiJ^ : 0 . 35 mm/' rev 
ijO «9 3Zi<^ : 2 mm 



No. 




i^om^^i&s iHi) 






1 


0.13 


0.12 


4300 


2 


0.12 


0.13 


4000 


3 


0.16 


0.14 


3600 


4 


0.18 


0.18 


3300 


5 


0.13 


0.12 


3300 


6 


0.18 


0.17 


3500 


♦ 7 


0.22 


0.20 


1500 


* 8 


0.20 


0.19 


2600 







[0 0 4 21 

*2. 3J:0. T i CNM^ l®(7)^^fliL;t:No. 7 X^li^ jHt^tH4;^)^~ffi:V> ^> (7)-C^ o 

/Co 

10 0 4 3] 

i CNM^ A 1 2 03 MOMMti^l^L/rti^ON o. STti. A I 2 Os MTS^^fiJ^-T 
[0 0 4 4] 

^fil^zMLX. ^mMl^Z'iJt^^^ mUnU^h 0 . 2^C/N^0. 7-e^^M^MfbTi 

cNm. 1. 5^cyN^4x$)^Rmmi\:T i cNm. a \ 2 Os mtm^kf^rnvtzm 
}&(DN o . 1-6 xummwmizis^^x i>m^wmi<zid\^^x t tdr^o g < s^^-e^ (9 
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mm 

i:M^NOMJtC/N7^^ mTieA 1 2 O3 mfflO«±§ ICfigi"^ 1. 5^C/N 
^4T'*^;^^m'fl:T i CNMi:. m^mmitT i CNMOT^tCf^M-r^ 0. 2^C/ 
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1-^ [000006633] 
1 . ^M^^ B 1998^ 8^210 
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